B
ecause it reflects both fitness and environmental stress, developmental instability has been the focus of much interest, but measuring it and analysing its relationships with other variables have presented problems (Swaddle et al. 1994; Møller & Swaddle 1997; Thomas & Poulin 1997; Gangestad & Thornhill 1998) . Characters on either side of bilaterally symmetrical organisms follow the same underlying programme of development, so any variance among them can be used as a measure of developmental instability. Unlike genetic preprogramming which can produce directional asymmetry or antisymmetry, developmental instability produces 'fluctuating asymmetry' where differences between the size of left (L) and right (R) character lengths are normally distributed with a mean of zero and a variance dictated by the amount of developmental instability (Van Valen 1962) . The variance of fluctuating asymmetry has been studied (Palmer & Strobeck 1992) , but commonly it has been the magnitude of absolute unsigned asymmetry (/L R/) that has been adopted as a simple measure of developmental instability: it too increases as the variance in signed asymmetry increases. It is the statistical analysis of relationships between these unsigned asymmetries and other variables that has proved particularly contentious for two main reasons (Swaddle et al. 1994; Thomas & Poulin 1997; Gangestad & Thornhill 1998) . First, while signed asymmetries are normally distributed around zero, conversion of these to unsigned asymmetries produces half-normal distributions which are not so readily studied with standard analytical techniques. Second, it is not just the mean but also the variance of unsigned asymmetry that is influenced by developmental instability. When unsigned asymmetry is used as the measure of developmental instability, it therefore violates both the assumption of normally distributed errors and the assumption of homogeneous variance inherent in techniques such as multiple linear regression, ANOVA, or t tests, which are widely used by behavioural ecologists.
Some argue that these problems are neither serious (Gangestad & Thornhill 1998) nor insurmountable through randomization techniques (Thomas & Poulin 1997) and nonparametric statistics or data transformations (Swaddle et al. 1994) . I show here, however, that these problems can be avoided entirely by focusing on variances in trait size as the measure of developmental instability, rather than adopting the absolute unsigned asymmetry. I point out that the trait size variance reflecting developmental instability can be calculated simply and directly within individuals. The variances of normally distributed variables are themselves gamma distributed, and, where asymmetry is due to developmental instability, I show how these measures of intraindividual, interlateral variance can be analysed using generalized linear models with gamma-distributed errors. Although these models are standard statistical methods (Aitkin 1987; McCullagh & Nelder 1989; Crawley 1993; Francis et al. 1994 ), they are not widely used by behaviourists and have not previously been applied to this problem in this way. I provide a worked example of this method with model input and output, and show how to extract estimates of the intraindividual, interlateral variance that reflects developmental instability.
Before using this or any other method to study developmental instability, customary procedures should be followed to ensure that the observed asymmetry really is the result of developmental instability (Møller & Swaddle 1997) . First, signed asymmetry should be measured and its distribution should be plotted out to verify that it shows the characteristics of fluctuating asymmetry and not those of directional asymmetry or antisymmetry. Second, repeat measurements on individuals should also be conducted to estimate how much of the observed asymmetry is actually due to measurement error (Swaddle et al. 1994; Swaddle & Cuthill 1997) . Also, it should be checked that measurement precision is good enough to detect and measure asymmetry meaningfully.
Measurement error will affect the observed average level of intraindividual, interlateral variance just as it affects average unsigned asymmetry and it will reduce the
